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Introduction
During the past four decades the study of difference equations was the main goal for many researchers. Many robust methods for studying asymptotic behaviour of the difference equations have been proposed and developed. Many researchers were interested of studying the qualitative behaviour of various types of difference equations. This highly interesting due to the fact that these equations describe daily life phenomena in physics, quanta in radiation, biology, probability theory, electrical network, etc.
Oscillation theory of difference equations attracted a considerable attention in the recent years. It was shown that the results of this theory were in many aspects similar to those of the oscillation theory of differential equations, even if one has in many cases to use different methods or substantially modify methods continuous oscillation theory.
The oscillation and global asymptotic behaviour of the solutions were two such qualitative properties that are so important for applications in many areas such as biology, control theory, game theory, engineering, economy and neural networks. It is so difficult to use numerical techniques to study the oscillation or the asymptotic behaviour of all solutions of a given equation due to the global nature of these properties. Thus, these properties have received the attention of several mathematicians, physicists and engineers.
The purpose of this paper is to investigate the asymptotic behaviour of the solutions of a general class of difference equation
where k is positive integer and the function f : (0, ∞) k+1 → (0, ∞) is continuous real function and homogenous with degree zero. The construction of this new class of difference equations was complex and involves several cases. There were so many work about the asymptotic behaviour of solutions for the nonlinear difference equations . The outputs of this article made three major contributions to the study of linear difference equations. First, we formulated a general class of difference equations as a means of establishing general theorems for the asymptotic behaviour of its solutions and the solutions of equations that are special cases of the studied equation. Second, we used an efficient method introduced in [13] and its modification in [20, 21] in compact and accurate way, namely in Theorems 3.1 and 3.2. This method is valid to apply for many difference equations, which are failed to solve by the classical method. Third, we gave some new applications of these homogenous difference equations.
This work is organized as follows: In Section 2, we presented the stability behaviour of the solution for Equation (1) . In Section 3 we used a motivated method to study the periodic behaviour of the solution for Equation (1). This technique had a very characteristic feature, i.e. the coefficients of difference equations are arbitrary real numbers. In Section 4 we study the oscillation solution for Equation (1) . In Section 5 we gave three different applications of the homogenous difference equations, which spout from (1), which have never seen before. Finally, in Section 6 the conclusions are summarized.
Local stability
We studied the local stability of the equilibrium point of Equation (1), which is given bȳ
Theorem 2.1: The positive equilibrium point of Equation
Proof: Linearized equation of (1) about the equilibrium pointz is the linear difference equation
It is follows by [20, Theorem 1] that Equation (1) is
which completes the proof.
Example 2.1: Consider the equation
We note that
was homogenous with degree zero. Then, by Theorem 2.1, the positive equilibrium pointz = α + β + γ was locally asymptotically stable if
For numerical example, let α = 2, β = 3, γ = 2, z −2 = 1, z −1 = 2 and z 0 = 3, see Figure 1 .
Period two
In this section we gave a new strategy of studying periodic solutions of prime period two, namely in Theorems 3.1 and 3.2. One other important feature of this method is that no restriction of the coefficients of difference equations, i.e. they are arbitrary real numbers. 
where τ = p/q.
Proof: Assume that k odd and Equation (1) had a prime period two solution 1, τ , . . . , 1, τ ) ,
On the other hand, let we have (4) holds. Now, we chose
where τ ∈ R + . Hence, we see that
Similarly, we can proof that z 2 = f (1, τ , . . . , 1, τ ) . Hence, it is followed by the induction that 1, . . . , τ , 1) and z 2n = f (1, τ , . . . , 1, τ ) forall n > 0.
Therefore,Equation (1) had a prime period two solution.
Hence the proof is completed. 
Proof:
The proof was similar to that of proof of Theorem 3.1 and hence is omitted.
Example 3.1: Consider the difference equation
Using Theorem 3.1, Equation (6) had periodic solutions of prime period two if and only if
and so,
Since p = q, we have τ = 1, and hence
Now, we have τ > 0, then the function y(t) = (1 + τ + τ 2 )/τ attends its minimum value on R + at τ 0 = 1 and min τ ∈R + y = y(τ 0 ) = 3, and so
which with (7) 
Oscillation of solutions
In this section we studied the oscillation behaviour of the solution for Equation (1). also,
Then, it was followed by the induction that z 2m <z and z 2m−1 >z for all m ≥ 1.
Then, {z n } ∞ n=−k was oscillatory solution. Hence, the proof is completed.
Example 4.1: Consider the equation
We noted that k odd and (8) was homogenous with degree zero and so, Then, by Theorem 4.1,Equation (8) had oscillatory solution aboutz = α + β + γ . If α = 5 and β = 4, γ = 3, then Equation (8) had oscillatory solution aboutz = 12 with initial data z −3 = 11.3, z −2 = 11.1, z −1 = 11.22, z 0 = 11.3, see Figure 3 .
Applications
There were so many homogenous rational difference equations, which emerged from (1). Here we gave only three applications of the homogenous rational difference Equation (1), specifically we studied the stability and periodicity for these equations.
Application 1
Consider the equation
We note that f (u, v) = a + b e (u+v)/w was homogenous with degree zero.
Stability: By Theorem 2.1, the positive equilibrium pointz = a + b e 2 was locally asymptotically stable if |f u (1, 1, 1 1, 1, 1) and hence 3b e 2 < a.
For example a = 7, b = 0.2,z −2 = 8.4, z −1 = 8.6 and z 0 = 8.7, see Figure 4 (a).
Periodicity: By using Theorem 3.2, if Equation (9) had a prime period two solution, then
Now, we have that
which with (10) gives a > b e 2 . For example a = e 3 − 2 e 3/2 , b = 1, z −2 = 2 e 3 − e 3/2 , z −1 = e 3 − e 3/2 . and z 0 = 2 e 3 − e 3/2 , see Figure 4 (b).
Application 2
where a, b and c were positive real numbers and b ≥ 1.
We noted that
was homogenous with degree zero. (1, 1, 1 
For example a = 3, b = 1, c = 2, z −2 = 4.1, z −1 = 5 and z 0 = 3, see Figure 5 (a).
Periodicity: By using Theorem 3.2, if Equation (11) had a prime period two solution, then
Since τ > 0, we got
which with ( 12) gives a < 0.32 − ln b. For example a = 2 ln 2 − ln 3, b = c = 1, z −2 = 2 ln 2, z −1 = ln 2 and z 0 = 2 ln 2, see Figure 5 (b).
Application 3
where α, a, b, c and d were positive real numbers and γ positive integer. We noted that
was homogenous with degree zero. Stability: By Theorem 2.1, the positive equilibrium pointz = α + ((a + b)/(c + d)) γ was locally asymptotically stable if 
Conclusions
A general class of difference equations is introduced in this work. Here, we summarize the main results of this research as follows.
(1) The stability, periodicity and oscillation of the solution of these equations are studied. (2) An efficient method is considered to study periodic solution of period two without any restriction of the coefficients of difference equations. (3) This study included so many other equations even studied by other authors. (4) Three applications of these equations are given in order to support our analysis.
Thus we concluded that this study presented a new as well as strong motivation of difference equations.
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